Transportation Challenges in Accessing Health Care in North Carolina by Madeley, Michelle
 1 
 
 
 
Transportation Challenges in Accessing Health Care in North Carolina 
 
 
 
 
by 
 
 
 
 
 
Michelle Madeley 
 
 
 
 
 
 
 
 
A Masters Project submitted to the faculty 
of the University of North Carolina at Chapel Hill 
in partial fulfillment of the requirements 
for the degree of Master of City and Regional Planning 
in the Department of City and Regional Planning 
 
 
 
Chapel Hill 
 
 
2014 
 
 
 
Approved by: 
 
 
___________________________________________________________________________________ 
READER (optional)   PRINT NAME                            ADVISOR SIGNATURE    
 
  
  
Table of Contents 
 
  
2 
Table of Contents 
Executive Summary……………………………………………………………………………………………………………… 4 
Purpose ................................................................................................................................. 5 
Background on Access to Health Care .................................................................................... 7 
Previous Work on Transportation and Access to Health Care ...................................................................... 7 
Summary of Literature on Related Barriers .................................................................................................. 8 
Prioritizing Public Health Issues in Comprehensive Plans .......................................................................... 10 
Our Research Methods (NCDOT-Sponsored Project)............................................................. 11 
NCDOT Research Methods .......................................................................................................................... 11 
Initial Mapping of Transportation Disadvantage ........................................................................................ 13 
Outreach and Stakeholder Engagement ..................................................................................................... 14 
Data Analysis ............................................................................................................................................... 16 
Code Application ......................................................................................................................................... 17 
Co-occurring Codes ..................................................................................................................................... 18 
Discussion of Findings .......................................................................................................... 18 
Conceptual Model of Access to Health Care............................................................................................... 19 
Government Provision ................................................................................................................................ 20 
Transportation Challenges .......................................................................................................................... 22 
Coping Strategies: Solutions to Bridge the Paratransit Gap ....................................................................... 25 
Synthesizing how Transportation Enables Access to Health Care .............................................................. 28 
Recommendations .............................................................................................................. 29 
Siting medical facilities ................................................................................................................................ 29 
Paratransit that Works ................................................................................................................................ 30 
Learn from and Strengthen Existing Informal Networks ............................................................................ 31 
Tracking and Coordinating Federal Funding Opportunities ........................................................................ 31 
Limitations .......................................................................................................................... 32 
Conclusion ........................................................................................................................... 32 
References .......................................................................................................................... 34 
Appendix. Coding Dictionary ............................................................................................... 36 
   
  
Table of Contents 
 
  
3 
Table of Tables 
Table 1. Previous Studies on Transportation as a Barrier to Health Care .................................................... 9 
Table 2. Sociodemographic Characteristics of Selected Counties (NC Rural Center, 2012) ....................... 12 
Table 3. Number of Interviews and Focus Groups by County .................................................................... 15 
Table 4. Top 15 Codes Applied in NCDOT Research Project ....................................................................... 17 
Table 5. Codes Co-occurring with "Access to Health Care" ........................................................................ 18 
Table of Figures 
Figure 1. Health Belief Model ....................................................................................................................... 6 
Figure 2. Social Ecological Model .................................................................................................................. 6 
Figure 3. Selected Counties in NCDOT Research Project ............................................................................ 11 
Figure 4. Wilson County TD Map for NCDOT Research Project (ITRE) ........................................................ 14 
Figure 5. Conceputal Model of Dimensions of Transportation Access to Health Care ............................... 20 
  
Executive Summary 
 
  
4 
Executive Summary  
This purpose of this paper is to describe transportation as an enabling prerequisite for accessing health 
care and, accordingly, how transportation-disadvantaged populations face challenges to using health 
care. I will describe the types of government-provided transportation options available to carless 
individuals, the unique transportation challenges, and their coping strategies. Finally, I will discuss 
opportunities for local governments to leverage existing supportive networks to improve access to 
health care. 
 
This paper uses qualitative data from key informant interviews and focus groups conducted in six North 
Carolina counties in 2013 for an NCDOT-sponsored project. Through coding and analyzing the data for 
the NCDOT research project, we found that access to health care was a salient concern in all six 
counties. I then conducted a literature review on transportation and health care and synthesized the 
access to health care findings from our interviews and focus groups.  
 
I found that government provision of transportation services is a resource for transportation-
disadvantaged populations. However, even with transit or paratransit, there are many challenges for 
individuals, including long waits, logistics, high costs, and trip restrictions. To cope, individuals often rely 
upon non-governmental resources like non-profits or employer-provided transportation. They also use 
informal solutions like social support networks and self-reliance to get to health care. 
 
Agencies in local government should collaborate with each other, with non-profits, and with informal 
social networks that also provide transportation to more efficiently and effectively improve access to 
health care for transportation-disadvantaged populations. 
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Purpose 
Chronic disease accounts for 7 out of 10 deaths and 75% of all health care dollars spent in the United 
States. In 2005, approximately half of all Americans had at least one chronic disease such as diabetes, 
arthritis, and heart disease (CDC, 2012). The prevalence of these common and preventable health 
conditions creates a burden of disease on individuals and communities. It also indicates that there are 
challenges to adopting healthy behaviors, including seeking preventive health care and accessing 
medical providers for routine appointments. There are many possible barriers to accessing health care, 
and one is not having a reliable way of physically getting to a medical facility for preventive or treatment 
care. Failing to maintain regular appointments can lead to late diagnosis of conditions like obesity, which 
can lead to escalated health conditions like Type II diabetes or cardiovascular disease, so promoting 
health care seeking behavior is an important strategy for lowering the burden of chronic disease. 
The Institute of Medicine defines access to health services as “the timely use of personal health services 
to achieve the best possible health outcomes,” or good overall physical, social, and mental health status, 
prevention of disease, and improved quality of life (Institute of Medicine, 1993). There are three distinct 
steps to using health care: 
1. Gaining entry into the health care system. 
2. Accessing a health care location where needed services are provided. 
3. Finding a health care provider with whom the patient can communicate and trust (DHHS, 2013).  
 
This paper focuses on the second step, specifically, how transportation is an enabling prerequisite for 
physically accessing health care locations.  
In the field of public health, there are theories that model how individual lifestyle determinants, as well 
as environmental determinants, interact to shape health behaviors. I will borrow from the most 
common and influential theory, the Health Belief Model (HBM), and a comprehensive model, the Social 
Ecological Model (SEM) to summarize how and why transportation is a barrier for seeking health care.  
According to HBM, the decision to seek health care is influenced by a combination of three main 
constructs: perceived susceptibility and severity to a disease or condition, perceived benefits of seeking 
care, and perceived barriers to seeking care (Champion & Skinner, 2008). These are important factors to 
consider in developing a model of health care seeking behavior, as low perceived susceptibility and 
severity reduce the likelihood of an individual physically going to a primary care appointment. See Figure 
1 for a diagram of the theory. Real and perceived barriers, like transportation challenges, will further 
reduce the likelihood of accessing health care. Transportation considerations are one piece in a web of 
decisions to seek health care, but without a means to get to the appointment, all other considerations 
become moot.   
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Figure 1. Health Belief Model 
A more comprehensive approach to understanding health care seeking behavior is through the 
framework of the SEM, which posits that there are five levels of influence— intrapersonal, interpersonal, 
organizational, community, and public policy—which also interact with each other (Sallis, Owen, & 
Fisher, 2008).  Transportation access is woven into all levels of the SEM, as the individual choice to take 
public transit is affected by the transit availability at the community and policies supporting alternative 
modes of transportation at the public policy level. See Figure 2 for a diagram of the SEM. Transportation 
access to health care is an environmental determinant of health-care seeking behavior, and indirectly 
affects positive health outcomes. In presenting my results, I will introduce a conceptual model that 
borrows from the framework of these two models of health behavior.  
 
Figure 2. Social Ecological Model 
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The data for this paper comes from an NCDOT-sponsored research project that I worked on with a team 
from the Institute for the Environment at UNC in 2013. We conducted qualitative research in six North 
Carolina counties to better understand and identify transportation disadvantage, which refers to the 
mismatch between mobility needs and mobility supply, including transportation services and the built 
environment (GAO, 2012). One of the most costly consequences of transportation disadvantage is poor 
access to primary goods, services, and health care. Our research established that access to health care is 
a prominent concern across the state.     
This paper explores the unique set of transportation challenges individuals face in accessing health care 
in rural North Carolina. I focus on socially vulnerable populations, a term borrowed from hazard 
vulnerability research that indexes dimensions of the built environment and indicators of access to 
resources, political power, and social capital (Cutter, Boruff, & Shirley, 2003). I use the term to refer 
generally to poor, elderly, and disabled populations, and the shared challenges in accessing health care. 
I discuss the role of local agencies, including planners, in providing services to facilitate health care 
access, and I share examples of solutions in place, which highlight potential opportunities for 
collaboration to improve transportation options for accessing health care.     
Background on Access to Health Care 
Previous Work on Transportation and Access to Health Care 
Accessing health care is a routine, but not a daily, need. Unlike work or employment, there is much 
higher variability in need and day-to-day variability in terms of time requirements. Researchers in the 
fields of planning and public health have qualitatively and quantitatively identified transportation as a 
key structural barrier to accessing health care services.  
Of the estimated 15.5 million transportation-disadvantaged Americans, 3.6 million miss at least one 
appointment per year due to transportation challenges (Wallace, Hughes-Cromwick, Mull, & Khasnabis, 
2005). Using two nationally representative health surveys and the National Household Travel Survey, 
researchers found that the transportation-disadvantaged population also has a greater prevalence of all 
medical conditions and greater prevalence of co-morbidities than those with access to transportation 
(Wallace et al., 2005). They are also disproportionately poor, elderly, female, and non-white (Wallace et 
al., 2005). Transportation disadvantage and the consequences of unmet medical need maps onto health 
disparities that are common across other public health research. 
Transportation can present unique challenges to certain populations, especially the disabled and the 
elderly. A study looking at the health care experience of disabled Minnesotans found that disabled 
adults are more likely to delay care, and 59% of those who delayed care cited transportation challenges 
as one reason (Henning-Smith, McAlpine, Shippee, & Priebe, 2013). A qualitative study of disabled rural 
residents found that public transportation, which is supposed to have lifts for ADA compliance, in reality 
is insufficient, and paratransit presents challenges, from obtaining reservations, to spending long hours 
using these services (Iezzoni, Killeen, & O’Day, 2006). The aging population is of particular concern in 
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rural areas, because of increased health care needs, higher proportions of elderly people in rural vs. 
metropolitan areas, and driving cessation among the elderly (Park et al., 2010). One forthcoming study 
of attrition from a Veterans Health Administration weight-loss program found that multiple structural 
barriers, including transportation and the logistics of scheduling, accounted for some of the attrition 
(Arigo et al., 2014). So, transportation is a barrier for other populations as well. 
In terms of the severity of health consequences, delaying care can lead to poor health overall, and can 
also lead to reliance on emergency medical transport. A study of Mexican-Americans in border towns 
found that those with co-morbidities (multiple health conditions) had 3.65 times the odds of reporting 
transportation challenges than those without co-morbidities (deHeer et al., 2013). Delaying care can 
lead to excess emergency medical care, which increases health care costs. One study compared the cost 
savings of providing nonemergency medical transport for 12 common medical conditions, and found it 
cost-effective, and even cost saving for some conditions (Wallace, Hughes-Cromwick, & Mull, 2006). 
While this was a model, the quantitative estimates highlight the economic burden of delaying health 
care. 
These findings suggest that the structural barrier of transportation is pervasive and significant in the U.S., 
particularly among socially vulnerable populations. It is associated with delaying or not seeking health 
care, and poorer health outcomes in general. Poor health affects individual quality of life, and similarly, 
poor community health affects the vibrancy of the community.   
Summary of Literature on Related Barriers 
Researchers have studied specific, associated dimensions of transportation as a barrier to accessing 
health care, summarized in Table 1 below. There are many correlates that may predict difficulty in 
accessing health care. Some are demographic (poor, uninsured), while others are more directly tied to 
transportation.    
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Table 1. Previous Studies on Transportation as a Barrier to Health Care 
Level of the 
SEM 
Dimension of 
Transportation as a 
Barrier to Accessing 
Health Care 
Study Association Reference 
Multiple 
levels 
Cost Study of older adults; cost as a barrier to 
care 
Yes Bierman et al., 1998 
Public Policy Socioeconomic Status Western NC 12-county survey data; 
quantitative analysis 
Yes Arcury et al., 2005 
Public Policy Socioeconomic Status Systematic review of transportation, 
health care, access, barriers literature 
Yes Wright, 2008 
Community Distance Western NC 12-county survey data; 
quantitative analysis 
Mixed Arcury et al., 2005 
Community Distance Women and breast cancer screening; 
quantitative analysis 
Yes Kim et al, 2013 
Community Distance Meta-analysis: 4 found positive 
association; 1 mixed; 1 negative 
Mixed Syed, Gerber, & 
Sharp, 2013 
Community Rural/urban location Systematic review of transportation, 
health care, access, barriers literature 
No Wright, 2008 
Intrapersonal Drivers' License Western NC 12-county survey data; 
quantitative analysis 
Yes Arcury et al., 2005 
Intrapersonal Vehicle Access Western NC 12-county survey data; 
quantitative analysis 
Yes Arcury et al., 2005 
Interpersonal Vehicle Access Meta-analysis Yes Syed, Gerber, & 
Sharp, 2013 
Intrapersonal Severity of health 
condition 
Systematic review of transportation, 
health care, access, barriers literature 
Yes Wright, 2008 
 
Table 1 highlights that there is mixed or unclear evidence that certain dimensions of transportation, 
distance and rural or urban geography, are associated with increased challenges in accessing health care. 
So, the challenges may be more complex, and less dependent on measurable, spatial indicators of 
distance and land use pattern.  This paper will explore the nuances of transportation challenges in North 
Carolina, looking at the government-provided options available to individuals, the barriers associated 
with using these options, and their methods of coping.  
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Prioritizing Public Health Issues in Comprehensive Plans 
The fields of public health and urban planning emerged together in the United States, tackling the 
challenges of overcrowded cities with sanitation and improved infrastructure in the late 1800s, and soon 
after, introducing zoning to separate residential neighborhoods from polluting industries. As both 
disciplines became increasingly professionalized in the 20th century, the two fields diverged. Today, 
practitioners and researchers are consciously working to reconnect the fields through new paradigms of 
understanding the relationship between place and health, and addressing social determinants of health 
(Corburn, 2007). However, as Corburn describes, reconnecting the two complex fields in a meaningful 
way requires a holistic approach from both sides, if they are to design collaborative interventions that 
address root causes of health rather than specific diseases.  
Access to health care is one of many cross-cutting issues pertinent to public health and city and regional 
planning.  Researchers and practitioners in the field of public health have been the primary contributors 
to the body of evidence on the transportation challenges of access to health care.  However, planners 
have a crucial role in access: through the provision of transportation services and infrastructure, as well 
as prioritizing health care access in the comprehensive planning process. 
The American Planning Association (APA) released a survey that provides a preliminary understanding of 
the public health issues that planners across the country are currently addressing.  As urban planners 
and public health practitioners ramp up collaboration on public health challenges through patterns in 
the built environment, the public health issues at the forefront of the agenda are dominated by active 
living considerations, especially walking and biking. There are certainly are many good reasons for the 
preponderance of active transportation policies and infrastructure related to active living and physical 
activity goals, including the co-benefits of active transportation, mixed-use development, and economic 
development.   
Meanwhile comprehensive plans were weakest in coverage of Health and Human Services, along with 
social cohesion and mental health (Ricklin et al., 2012).  This survey provides a preliminary 
understanding of the degree to which planners across the country are addressing public health issues.  
The researchers observe,  
Conversely, building health clinics may not be seen as offering multiple advantages to the 
community as a whole, and planners still may not see health services as a community asset 
within their sphere of influence, despite the fact that land-use policies have the potential to 
strongly impact the location and access to such services (Ricklin et al., 2012). 
While improving access to health care requires multi-agency collaboration, planners can play a vital role 
in prioritizing this public health issue. Local planners have not tended to incorporate access to health 
care in the comprehensive planning process, because besides public health departments and clinics, 
health care is provided by private practices, specialists, non-profit clinics and occupy a fraction of the 
“community facilities” that land use plans might include. This paper will use the findings from interviews 
and focus groups to suggest how local governments, including planners, can improve access to health 
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care by better understanding the current facilitators, barriers, and coping strategies happening in their 
communities.  
Our Research Methods (NCDOT-Sponsored Project) 
This paper emerges from data collected for a mixed-methods research study for NCDOT in 2013. The 
research project focused on generating an index to map transportation-disadvantaged populations, 
using qualitative methods to validate a quantitative approach of mapping transportation disadvantage. I 
was involved with the qualitative research phase with the UNC Institute for the Environment team, and 
through our analysis and report-writing, we noticed that access to health care was a salient and 
complicated problem in North Carolina, especially in rural communities. While the original project did 
not narrowly ask about access to health care, the issue came up frequently in key informant interviews 
and in focus groups. The literature review of access to health care occurred after data collection and 
initial analysis.     
NCDOT Research Methods 
The UNC Institute for the Environment team selected six North Carolina counties: Beaufort, Chatham, 
Graham, Wake, Warren, and Wilson. The team chose the study sites to ensure a range of development 
patterns (urban, small urban, and rural), geographic regions (mountain, piedmont, coastal plain, coast), 
and socio-demographics. We identified counties with strong community planning capacity and stated 
interest in participating. The five selected counties ranged from very rural with no scheduled transit 
(Graham, Warren), to rural with very limited scheduled transit (Beaufort), to mixed urban/rural with 
scheduled transit (Chatham, Wilson).  In addition, Wake County, home to the City of Raleigh, served as 
an urban site.  
 
 
Figure 3. Selected Counties in NCDOT Research Project 
 
Table 2, below, summarizes the population characteristics of the six North Carolina counties we included 
in the research study. 
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Table 2. Sociodemographic Characteristics of Selected Counties (NC Rural Center, 2012) 
Socio-demographic 
measures  
Beaufort Chatham Graham Wake Warren Wilson NC 
Population        
Total Population (2010) 47,759 63,505 8.861 900,993 20,972 81,234 9,535,483 
Population Density 
(2010) 58 93 30 1,079 49 221 196 
Total Population (2000) 44,958 49,329 7,993 627,846 19,972 73,814 8,049,313 
Percent Population 
Change (2000-2010) 
6.20% 28.70% 10.90% 43.50% 5.00% 10.10% 18.5% 
Percent American Indian 
(2010) 
0% 0% 6% 0% 5% 0% 1% 
Percent Asian (2010) 0% 1% 0% 5% 0% 1% 2% 
Percent Black (2010) 25% 13% 0% 20% 52% 39% 21% 
Percent Hispanic (2010) 7% 13% 2% 10% 3% 10% 8% 
Percent White (2010) 66% 71% 90% 62% 38% 49% 65% 
Median Age (2010) 43.8 43.6 44.3 34.4 44.9 38.7 37.4 
Percent Under 18 (2010) 22% 22% 22% 26% 20% 25% 24% 
Percent 65 Or Over 
(2010) 18% 18% 20% 9% 19% 14% 13% 
Income and Poverty        
Median Household 
Income (2010) $38,194  $53,958  $31,863 $61,594 $32,574 $36,645  $43,417 
Poverty Rate (2010) 21% 14% 23% 12% 27% 23% 17% 
Housing        
Home Ownership Rate 
(2010) 71% 77% 80% 65% 73% 60% 67% 
Health        
Infant Mortality 
Rate/1000 Live Birth 
(2010) 
10.9 4.6 10.9 5.5 14.3 8.7 7 
Percent Uninsured 
(2009) 20% 19% 20% 18% 23% 22% 20% 
Physicians, per 10,000 
Population (2010) 15 6.6 3.4 23.7 1 15.1 21.7 
Education        
Bachelor's Degree or 
Higher (2006-2010) 19% 35% 13% 47% 14% 18% 26% 
Less Than High School 
Diploma (2006-2010) 19% 16% 21% 8% 27% 23% 16% 
Labor Force and Employment       
Labor Force (2011) 21,482 33,054 3,997 473,575 8,015 40,922 4,653,911 
Unemployment Rate 
(2011) 12% 8% 17% 8% 14% 13% 11% 
Other        
Economic Tier 
Designation (2012) 1 3 1 3 1 2 n/a 
Rural or Urban Region Rural Rural Rural Urban Rural Rural n/a 
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Five of the six counties are rural and four of the counties have poverty rates higher than the overall rate 
for North Carolina. Beaufort, Graham, and Warren have especially high infant mortality rates (and 
indicator of poor health).  
 
There is not much variation in “percent uninsured” between the counties or North Carolina as a whole, 
but it is uniformly high. Percent uninsured is commonly used as an indicator for access to health care 
(DHHS, 2013), and measures the percent of the population who may not even enter the health care 
system at all. All of the rural counties have strikingly below-average rates of physicians, which correlates 
with the salience of access to health care as a shared challenge in these communities. “Physicians per 
10,000” is the other predominant indicator for access to health care globally and domestically (Kaiser 
Family Foundation, 2014). This paper will explore the nuances of why this indicator matters, but means 
even more with additional information about the community context, and transportation assets.   
Initial Mapping of Transportation Disadvantage 
Using Census data, colleagues at North Carolina State University’s Institute for Transportation Research 
and Education (ITRE) created maps for each county, layering six Census variables.  The variables included 
in the maps were: 
 
• Low-income Households 
• Households with mobility-impaired individuals 
• Households with youth of non-driving age 
• Households with seniors (>62 years old) 
• Ethnic minority Households 
• Low English Proficiency Households (Speaking English less than “Very Well”) 
 
A sample county map is included below, in Figure 2.  The darker areas in the figure show the more 
transportation-disadvantaged Census tracts, meeting the threshold criteria of multiple indicator 
variables from the list above.    
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Figure 4. Wilson County TD Map for NCDOT Research Project (ITRE) 
 
These maps provided a foundation for the research team to conduct qualitative research into better 
understanding the nuances of transportation disadvantage in the six sites. The qualitative research 
included conducting key informant interviews and focus groups, coding interview transcripts, and 
analyzing the data.   
Outreach and Stakeholder Engagement 
After ITRE created the maps, the team at the Institute for the Environment conducted key informant 
interviews in all six counties and held focus groups with non-experts or “ordinary citizens” in five of the 
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six counties (excluding Wake County). Overall, UNC conducted 38 interviews with 53 key informants 
(some interviews were with more than one person) and facilitated eight focus groups. See Table 3 for 
more detail.  
 
Table 3. Number of Interviews and Focus Groups by County 
County # of 
interviews 
# of people 
interviewed 
# focus groups # of people in 
focus group 
Beaufort 8 13 1 12 
Chatham 9 10 2 4; 6 
Graham 4 5 2 12; 30 
Wake 5 6 0 n/a 
Warren 6 7 1 13 
Wilson 6 12 2 3; 30 
 
The purpose of the outreach was two-fold: to validate the ITRE maps and to better understand the 
stories behind “transportation disadvantage.” The descriptive narratives provided the evidence that 
access to health care is an issue worthy of further study.   
Key Informant Interviews 
We identified local stakeholders who could speak about the transportation supply and services in their 
communities, as well as speak to the level of unmet transportation demand and possible explanations 
for any gaps. Key informants were interviewed, individually or in small groups, with a semi-structured 
interview instrument that was reviewed by the UNC-Chapel Hill Institutional Review Board. We 
completed 38 key informant interviews. Key informants represented a wide range of transportation-
relevant occupations and organizations, including:  
• Councils of governments 
• Economic development professionals 
• Emergency management coordinators 
• Community planners  
• Health and human service employees  
• Social service workers  
• Elected officials 
• Police departments 
• Citizen advisory committee members  
• Human relations officer  
• Councils on Aging members  
• Adult education coordinators  
• Transit directors 
 
We began interviews with a mostly blank map of the county, asking our informants to locate and discuss 
areas of potential transportation disadvantage on the map. Intended to “prime” the informants, getting 
them to think broadly about their community and its residents, this exercise provided some very 
valuable information, and is synthesized with the interviews reported in case studies later in this report. 
Next, we asked a series of questions about the local population and their travel patterns, and about 
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local transport services. Finally, we asked informants to review our map of their county showing 
potential hotspots, where darker colors indicate greater likelihood of transportation disadvantage, and 
asked how well the map reflects the reality in their communities. 
 
Key informants in all six locations were knowledgeable and generous with their time and expertise, 
providing both insightful comments on their local populations and environments, and useful critical 
suggestions on the maps of risk of transportation disadvantage.  
Focus Groups  
We conducted 8 focus groups in 5 counties (not including Wake). The focus groups also began with a 
map activity: small, mostly blank maps of the county or community on which we asked participants to 
sketch out and describe their daily travel patterns. The maps were intended to get participants thinking 
about how they travel through and interact with their environments. They also allowed us to collect 
anonymous but useful socio-demographic information about our participants, including household size, 
number of children and adults, number of vehicles, age of participant, and language spoken at home. 
The map exercise led into a group discussion about travel patterns and travel needs, including 
suppressed travel demand (trips they would like to make, but can’t). The final request was for brief 
written responses to a few follow-up questions, and for any additional information they didn’t want to 
share publicly with the group. 
 
The focus groups were intended to reach non-expert affected community members. The focus groups in 
Chatham (two separate groups), Graham (two), and Warren (one) counties followed the protocol for 
participation of non-practitioner, non-expert residents. In Beaufort County, the convened group was not 
in fact the non-practitioner residents we were targeting, but rather citizens with some level of expertise 
relating to transportation and social services. Although the participation of these knowledgeable 
residents departed from the focus group research protocol, they provided useful information, including 
insights into how the recruiting protocol could be revised. 
 
Focus groups were not audio-recorded, as specified by the protocol. We sought to foster open 
discussion without fear on the part of participants of loss of anonymity. Because the collected materials 
from focus groups (participants’ maps and written comments, easel notes) already were reduced to 
concise notes, those materials were not coded, but rather reviewed for differences and similarities with 
interviews. 
Data Analysis 
Key Informant interviews were recorded, then transcribed and cleaned, and coded for content analysis. 
The team double-coded several interviews to establish major theme families, then used a mixed 
inductive-deductive technique to identify recurrent themes, patterns within and across counties, and 
patterns within and across professional roles.  
 
We used the software program Atlas.TI to code and do preliminary analysis of the key informant 
interviews.  We coded as an iterative process.  One member of the team developed a deductive list of 
  
Methods 
 
  
17 
codes based on initial readings of the transcripts.  Then, we condensed the codebook from over 80 to 30 
codes.  The team then re-coded all interviews based on the final codebook, making adjustments along 
the way.  Then, we were able to pull out top codes and understand the prevalence of issues by county, 
by professional role of interviewee, and across all six counties in our study in North Carolina.  The 
research team used Atlas.TI to analyze the interview data, and developed a coding dictionary (see 
Appendix) to ensure that our understanding of the terms was consistent.   
 
As noted, focus groups were not recorded or transcribed and were not included in the Atlas.TI analysis. 
However, we reviewed and incorporated staff notes and hand-drawn maps and comments from 
participants into the analysis.   
 
The deliverables to NCDOT included a report on the findings from this research, as well as a practitioner 
guide so that NCDOT officials can replicate the mapping and stakeholder outreach process in other 
communities.  
Code Application 
Through the NCDOT report, we probed on multiple aspects of transportation disadvantage, noting that 
access to health care was one of the most frequently applied codes in all counties, and across 
professions. 
 
Table 4. Top 15 Codes Applied in NCDOT Research Project 
Dominant codes Frequency 
Ped/bike 103 
Vulnerable populations  91 
Transit supply 73 
Informal solutions 69 
Long distance 50 
Transportation planning 49 
Access to health care 43 
Built environments & land use  36 
Paratransit challenges 35 
Access to amenities 34 
Governance 30 
Community resources 30 
Access to work 30 
Cost of travel 28 
Politics 28 
 
Access to health care came up in all counties, and was the top code in Graham County. Not surprisingly, 
public health officials were the most likely to mention access to health care, and senior and social 
services officials were also fluent in speaking about access to health care. These professionals tend to 
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work with a subset of socially vulnerable populations, and understand the primary transportation 
concerns of their clientele. 
Co-occurring Codes 
Some quotations from our interviews combined themes, and to capture those intersections, there were 
times we applied more than one code to the same excerpt.  Codes related to “access” often appeared 
together, and alongside long distance, SV (social vulnerability), or cost of travel.  This underscores the 
types of obstacles or challenges that might make accessing these services or amenities difficult.  Co-
occurring codes relevant to access to health care are shown in Table 5. 
 
Table 5. Codes Co-occurring with "Access to Health Care" 
Co-occurring codes # of appearances together 
Access to 
amenities 
Access to health 
care 
9 Also appeared with other "access" codes, isolation, trip 
chaining, disabled, informal solutions, SV, long distance 
Access to 
health care 
Challenges of 
paratransit 
4 Also appeared with cost of travel, long distance, isolation 
Challenges of 
paratransit 
Long distance 2 Also appeared with cost of travel, trip chaining, SV, isolation, 
informal solutions 
 
The co-occurrence of “access to amenities” and “access to health care” is logical, as individuals who face 
challenges or barriers in accessing one type of good or service may face those same challenges when 
accessing other services. This is important to consider in any discussion of access to health care, because 
the barriers are likely the same for trips to the grocery store, the pharmacy, school, and even work. 
 
Paratransit is demand-responsive service for individuals who cannot use regular transit or cannot drive 
in places that do not operate regular service. Paratransit provides rides to health care for those who 
cannot use regular transit or have certain conditions. Paratransit ridership is predominantly made up of 
socially vulnerable populations who may still experience difficulties using this service, so the co-
occurrence with challenges of paratransit is key. 
 
“Access to health care” is also linked with many other codes, including long distance and isolation, which 
is not surprising given that we evaluated five rural counties.  Long distance can act as a mediator to 
other challenges, increasing the cost of travel, increasing the difficulty for socially vulnerable 
populations riding paratransit (exhausting to spend all day in a van), and inhibiting accessibility. It also 
puts a strain on community resources, in terms of prioritizing funding in sparsely populated rural 
counties. 
Discussion of Findings 
Access to health care is one of the predominant challenges for socially vulnerable populations, including 
the disabled, the elderly, minorities, and the poor. These individuals may also have greater health care 
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needs, in addition to their limited ability to access appointments and medical visits.  The community 
agencies that provide transportation face fiscal and logistical challenges in serving all of the individuals 
who need help accessing health care.  
 
One key informant summed up the importance of transportation to public health and health care costs 
in general. Limited access to health care can result poor public health, which translates to high costs for 
the individual and household, as well as for the county and state.   
Transportation more and more is being linked to health care, and costs, and if you can’t get to 
the doctor, you’re going to get more ill, and that will result in a hospitalization, that will end up 
costing everybody a lot more money.  So if you can’t get there, you’re gonna end up winding 
spending more money. (Wake County) 
The individual challenges of accessing health care parallels the community challenges in providing 
transportation and in keeping up with increasing health care needs. 
Conceptual Model of Access to Health Care 
The conceptual model in Figure 3 outlines elements that enhance and weaken transportation as an 
enabler to use preventive health care. The model, incorporating elements of the HBM and the SEM, 
outlines the mechanisms that influence preventive health care usage. The conceptual model focuses on 
the behavioral determinants (HBM) and the community and environmental-level determinants (SEM) 
that transportation-disadvantaged populations face when seeking transportation to health care. It is 
designed to reflect the challenges of those individuals who do not have reliable access to a vehicle. 
Based on the key informant interviews and focus groups in six counties in North Carolina, it does not 
include other predisposing factors like age, race, gender, income level, health insurance status, and 
other relevant factors that factor into a person’s ability to access transportation and access health care. 
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Figure 5. Conceputal Model of Dimensions of Transportation Access to Health Care 
As depicted in Figure 3, government provision of ride services is beneficial to transportation-
disadvantaged people, but it may be insufficient or inadequate. So, individuals may employ formal and 
informal coping strategies to access health care. In the next section, I will introduce the government-
provided transportation options available to those without vehicle access. Then, I will discuss the 
challenges of taking advantage of these opportunities. Finally, I will outline various coping strategies, or 
“informal solutions” to the transportation dilemma, as detailed through our stakeholder outreach. 
Government Provision 
Transit  
In the six counties we visited, there were few fixed-route, scheduled transit offerings. The City of Wilson 
and Chatham County have some bus services available, and Wake County and Raleigh in particular, as a 
large city, have multiple bus options. Some key informants stressed that this makes getting to medical 
appointments less difficult in Raleigh because Wake Med (largest provider in the region) is bus-
accessible. Another key informant expressed that bus accessibility declined outside of peak hours, 
thereby limiting the utility of scheduled bus service to those who need to use it for medical 
appointments during the day.  The different interpretations of “accessibility” reflect the difficulty in 
capturing and measuring the true extent of the problem. For transportation-disadvantaged populations, 
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transit availability does not mean it is accessible. But public transportation is a fairly reliable and 
affordable option, despite its inconveniences.   
Paratransit  
Paratransit is demand response service, or non-fixed route public transportation service. All of the NC 
counties we visited had a paratransit system in place to support transportation-disadvantaged 
populations, in compliance with the Americans with Disability Act of 1990. The provision of paratransit 
assists many but not all people who need help getting around.  There are still many challenges for the 
riders it is intended for, rendering paratransit unfeasible for those who have the greatest need.   
 
Paratransit is an affordable option for Medicare and Medicaid recipients, as the insurance program 
reimburses individuals for the cost of the trip.  So, paratransit often becomes synonymous with medical 
trips, but people who rely on paratransit have other basic needs, including grocery shopping, banking, 
and social visits that are excluded from the medical reimbursement-based paratransit model.  
 
However, paratransit services, especially in rural NC counties, are often physically and logistically 
challenging for users. Users, who are typically frail or elderly, may have difficulty managing all-day trips 
with no stops. Paratransit providers must pick up multiple riders across the county, which can create 
lengthy trips that use a lot of fuel.  Furthermore, many medical providers are located outside of the 
county of residence, meaning even longer trips.  Paratransit operators may try to coordinate travel for 
multiple riders by scheduling weekly trips, for example, to WakeMed on Tuesdays, Duke Hospital on 
Wednesdays, etc., for more efficiency. This means clinic staff, patients, and paratransit providers all 
must communicate about scheduling—another hurdle to overcome.   
 
The City of Raleigh in Wake County has a strong, and resource-intensive paratransit program. One 
official called Raleigh’s paratransit system a “Cadillac type of service.” He elaborated, “We’ve actually 
had people tell us they moved to Raleigh because of the type of service we have.”  Accessible Raleigh 
Transit (ART) provides 1,500 trips per day for people with disabilities that preclude them from using the 
many fixed-route options.  The eligibility requirements are customized through an intensive application 
process that involves a health assessment, and potentially additional 3rd-party assessments. In 
compliance with the ADA requirements, ART limits charges to double the fixed-route fare, so it costs 
users $2/ride. Key informants stressed that it costs the City more than ten times the fee.   
 
To coordinate rides, a call center receives requests 24 hours in advance or up to 30 days in advance. An 
automated database sorts the requests and generates trip batches.  If ART cannot provide service, they 
contract out to about 40 taxi companies with established records, so individuals typically have the same 
driver and build relationships.  Key informants noted that this has unintended consequences that are 
generally socially beneficial but legally problematic.  One official described the process and outcome:  
It can be a bad thing in that we have found that Mr. Smith not only picks them up at the curb but 
Mr. Smith takes them into the house, puts the groceries away, does all kinds of things that could 
be liability issues for us. There could be side deals going on that we really can’t administer. So we 
have to be careful. We want to provide a good service but as we have integrated a shared van 
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service over the last 18 months the community has realized we’re doing this to save costs, and 
we’re doing this to try to offer a service that’s more similar to what’s offered nationwide. It’s not 
the, I’m going to be guaranteed a taxi ride with my personal driver.  That’s been very difficult for 
some of our clients to get used to. “I don’t wanna ride in the van with someone else. There’s a 
delay; I don’t know them.” They’ve really, for lack of a better term, gotten spoiled of having—
and that trip costs them $2. (Wake County) 
 
Most counties do not have automated systems like this, so coordination can be quite cumbersome for 
providers and users. More often, we heard about the challenges, which will be discussed in the 
Transportation Challenges section. 
Other Government Agencies Provide Additional Transportation 
While paratransit is available in all six North Carolina counties in our study, its reach may be limited. As 
such, other agencies provide rides using other funding streams to serve specific populations. The 
provision of service is shared with other agencies, which increases the overall supply. However, it can 
become logistically complicated, as described by a Graham County official below. 
We take the seniors to the senior center for the nutrition site, five days a week. We do contracts 
with the nursing home here; they have one vehicle, and we take one of their dialysis patients at 
this time to dialysis three days a week with the others. And they utilize us sometimes for other 
things because they have one vehicle and sometimes they have conflicting appointments. We 
contract with DSS for the Medicaid transportation. The life demographics that I read said that 
20% eligible for Medicaid in the county. (Graham County) 
 
Social service agencies also fill in and assist with logistics, as illustrated in this anecdote from the Wilson 
County Human Relation Department representative: 
For instance, I got a phone call yesterday from a young man who has been recently declared 
disabled. And he was wanting transportation to get to the doctor’s office. And I did put him into 
contact with the transportation director here. And we found out he was trying to get to 
Greenville to the doctors, so you know, he has to get into contact with social services to get that 
kind of transportation. But there are means to get him there… A lot of people are going to 
Greenville from the country to go to the doctors. A lot of veterans.  I know they have veteran 
transportation but for your everyday person here in Wilson they don't know transportation 
avenues that can support them. (Wilson County) 
 
Individuals may not know what services exist in their community or which services they are eligible to 
use. Government agencies contract out some of the rides, or have designated routes for specific 
services, or cater to a special population like veterans.  
Transportation Challenges 
As outlined in the conceptual model, there are some common challenges across counties in North 
Carolina. These include long waits when using paratransit, logistical challenges setting up appointments 
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and rides, trip restrictions or barriers to trip-chaining, and the high cost, especially pertinent for those 
who cannot get reimbursed through Medicaid or Medicare. 
Long waits  
Paratransit may not be realistic for some of users, due to long waits and all-day trips to medical visits, 
which can be a particular burden for the frail and elderly. There is increasing demand for paratransit 
services, which still does not meet the needs of the most vulnerable. Reliance on paratransit by 
Medicare and Medicaid recipients means that frail, elderly or disabled individuals often end up taking 
day-long trips with no bathroom breaks. One key informant said: 
You’re dealing with a population that needs to use the bathroom more frequently than others! 
And unfortunately the current KARTS system does not allow bathroom breaks. (Warren County) 
 
Typically, the paratransit van leaves Warren County around 10 a.m. for various medical facilities and 
returns around 5:30 p.m. These are all-day trips for all passengers, which is a burden for the frail and 
elderly. 
A lot of patients say that once they get on KARTS it’s sometimes their time to get where they 
need is all day for one appointment. And it’s really not a convenience for them; that’s what I 
hear.  (Warren County). 
 
Most services and medical facilities are located outside the county, necessitating long trips for even the 
most basic services. The long distances in rural communities contribute to the long days, but also echo 
the burden on the provider to cover such great mileage. 
We had a dialysis about 4 or 5 in the morning. Big point of contention. The driver had to be here 
by a quarter to 3 in the winter. You can’t see on these roads and when you go to Snowbird—you 
know what I’m talking about. Because we had several clients out there, and then we had several 
others on the lower end. You’ve got to go pick that one up, and then go pick the other one, and 
then to the end of the county. You may put 50 miles here and going and picking them up and 
then you’ve got a 30-mile commute… And we don’t deny that, we pick them up and take them, 
that’s life-sustaining treatment. (Graham County). 
 
In rural communities, there are often long distances between houses of clients, and subsequent medical 
facilities, so day-long trips are the norm. This is a challenge for coordinating agencies, and for the 
individual users, who may find this challenge alone precludes them from using paratransit.  
Logistical Challenges 
 
Understanding how paratransit services work is a challenge in all the counties.  In Warren County, KARTS 
operates on a specific timetable, e.g. to Wake Med on Tuesdays and Thursdays, to Duke Hospital on 
Wednesdays, etc.  One key informant in Warren County explained that it “can be a little confusing” for 
individuals to keep track of the paratransit schedule when scheduling medical appointments. 
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Setting up appointments and coordinating rides can be complicated, and key informants indicated that 
the senior and social services agents help out to ease the burden on their clients. 
If they have doctor in Durham or Raleigh or Chapel Hill they can only go on set days… it is really 
to their disadvantage. We generally talk to the doctor’s offices and see if there’s any way they 
can provide a service or refer us to where the service can get done on a day that transportation 
is going to be available. (Warren County). 
So there is a burden on individuals to juggle multiple schedules, including personal and work schedules, 
when seeking care.   
Trip Restrictions 
The reimbursement process is a logistical challenge that represents the larger problem of disconnected 
community transportation resources. For those who rely on paratransit for medical visits, they likely also 
rely on others to provide transportation for other needs. But separate funding streams for medical visits 
and other types of trips place certain restrictions on trip types. This prevents trip-chaining that would be 
efficient, economical, and more adequately meet the needs of the transportation-disadvantaged 
individuals. 
As far as, we have people that need transportation medical appointments that are not Medicaid 
eligible. And they do have to be on Medicare to receive services from us. There are other funding 
sources that are limited and if they don’t fit in that bracket for that particular funding source. So 
there are a lot of people. And people will call and say they need to go to Piggly Wiggly or 
something and we have to tell them we don’t do that. (Beaufort County) 
 
The implication of this barrier means that medical visits are typically the basis for paratransit ride 
provision, and other types of trips are not prioritized.   
Our current, only options for transportation has a lot of rules and restrictions as to when they 
can take particular trips. And it’s not just geared around shopping—or I guess as much around 
shopping—as it’s geared towards medical transportation. (Warren County) 
 
In Beaufort County, dialysis trips are scheduled to the Dialysis Center and can be paid for through 
Medicaid or health insurance. In the same community, there is vocational rehabilitation funding to cover 
some employment-related trips, though non-medical trips like these cannot be linked with medical trips. 
I also learned something very interesting which is that they have silo-ing of their reimbursement. 
So there’s a pot of money, which runs out every year, that can be used for medical trips but 
residents can’t trip chain; they can’t say “I gotta go to the doctor and I’d like to go to the grocery 
store” because they can’t mix the money. (Beaufort County) 
 
While it is encouraging that paratransit is geared toward medical visits, the focus on eligibility 
requirements, applications, and reliance on reimbursement from Medicaid or Medicare also leaves out 
other sub-populations. For example, Chatham County does not provide transportation as part of the 
Health Department’s mothers-and-infants program, so providers go to them. Two-thirds of the clients 
are located in Siler City, and the Health Department is in Pittsboro. In one of the Chatham focus groups, 
a participant spoke about substance abusers who are often stranded, but require a lot of social and 
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medical services. They are also likely to have “burned bridges” in their social networks, leaving them 
even more isolated in rural communities. Paratransit is unlikely to be accessible to non-traditional, non-
Census-based populations that require services.   
High Cost  
Paratransit is expensive for those who are non-Medicare/Medicaid users, even if they are able to 
overcome the logistical challenges. Paratransit becomes inaccessible to many people who have a 
household income that falls above the Medicaid eligibility threshold. Some paratransit is specifically 
designed for Medicare and Medicaid recipients, so such people would be completely ineligible for the 
services, and in other cases, the paratransit would become prohibitively expensive. One Chatham 
County official said, “I mean, Chatham Transit will go out and pick you up and take you somewhere but 
they’re going to charge you an arm and a leg to do it.”  
Coping Strategies: Solutions to Bridge the Paratransit Gap 
To get to medical appointments, socially vulnerable populations rely on formal and informal solutions.  
Many use paratransit, which means interacting with a local government to obtain a service more flexible 
than scheduled transit, often with committed operators who develop creative logistics and funding 
strategies.  Some travelers who need transportation services but cannot depend on paratransit are 
assisted by family and friends, or by non-governmental groups. 
Non-profit Organizations 
In Wake County, the transportation coordinator for a local group that matches volunteer drivers with 
elderly and disabled individuals explained their model to cater specifically to populations not covered by 
the county paratransit system.  There are additional benefits to this program, whereby volunteers and 
clients often form relationships that support personalized assistance, trip chaining, and socialization, 
addressing problems that often co-exist with transportation disadvantage, such as social isolation. She 
described the role of the organization in the community: 
I’m the transportation coordinator for the organization, which, through volunteers, provides 
transportation for the elderly and adults with disabilities, and we do that throughout Wake 
County.  So, I receive ride requests, I receive requests for transportation from people who are 
unable to get to medical appointments or get their basic needs met by themselves.  And maybe, 
in most cases, they have just enough limited income to make them ineligible for Medicaid… Just 
a little bit above the threshold, but still have such limited income that they’re just stranded really 
and are unable to help themselves through any paid means.  So, they call and request the 
service, we assess their needs and our ability to assist them and then I coordinate volunteers to 
provide rides.  And then, there are times, particularly on the outskirts of the county, where we 
don’t have volunteers available.  I have gathered funds to support a taxi service, and so when we 
don’t have a volunteer, we provide taxis.  Far and away, the bulk of my rides, like 85% to 90% are 
for medical appointments. (Wake County) 
While paratransit focuses on rides for medical appointments, this non-profit must also focus its efforts 
on medical appointments because there is a coverage gap with the government-provided ride services.   
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Employer-based Solutions 
Informal solutions are sometimes highly structured or institutionalized methods of coping, like non-
profits and employer-sponsored transportation.  In Beaufort County, one of the major employers helps 
meet the challenges of relying on the ferry service: 
Yeah one of the people we talked to this morning said that people park at one end of the ferry, 
ride across, and when they get to the other side there’s a shuttle service there, run by the 
Phosphate company, that will pick them up and take them to the plant. (Beaufort County) 
 
In Wilson County, we held a focus group with farmworkers on H2A visas from Mexico. It was set up with 
the help of Harvest Community Health Clinic, an organization that provides rides and health education 
to farmworkers. The farmworkers shared personal experiences that illustrate transportation challenges 
that directly shape their daily lives. Focus group participants were very limited in their ability to 
independently access health care, retail, other services and social opportunities outside of the camp. 
Because of their geographic isolation and the lack of access to public transportation (which doesn’t 
reach them) and private transportation (no one can afford a car and most do not have licenses), they 
were wholly dependent on their employer and a nearby clinic for transportation. 
 
The farmworkers are generally satisfied with the camp’s relationship to Harvest Community Health 
Clinic, which provided rides for health care. One focus group participant said, “If we ask to go 
somewhere, they take us. That has never been a problem… In case of an emergency the patron helps us 
get wherever we need fast, and without a problem.” The workers reported that emergencies are well-
covered: Harvest Clinic will arrange transport on certain days of the week, and the employer will lend a 
vehicle or provide a ride for urgent needs.  
Social Support 
Many of the informal solutions center around reliance on family and friends.  These could be casual and 
infrequent, or a regular set-up.  Informal solutions can also include semi-formalized solutions, like using 
church vans and other community assets for additional purposes, or individuals paying a neighbor for 
regular trips. 
Social Support: Friends and Neighbors  
Asking for rides from friends, family, and neighbors is a common method for getting around.  In rural 
counties, many people providing transportation will ask for compensation for gas and/or time.  
Additionally, there is often a shared-resources outlook among those with cars, so that if a community 
member is traveling out of the county to run errands, s/he will ask around to find out if anyone needs 
anything and pick up items for neighbors.  This could work for prescriptions or over-the-counter 
medicine, but does not work for doctor’s visits.   
In Wilson County, there is a sense of rural self-sufficiency that is rooted in trusting relationships with 
neighbors: 
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And it goes back to the old saying.  If you live outside the city, the country folks are going to take 
care of themselves. And that’s pretty much what happens there. They say “hey neighbor, if 
you’re going to the store do you mind picking up this that and the other one.” And most people 
do that. (Wilson County)  
In Beaufort County, people without cars also use social networks to manage.  
Well, they can go to the Piggly Wiggly and the bank that are here. And pretty much they rely on 
friends and relatives, and they kind of ride share with each other. Like one of them will say “I’m 
going to town” and five or six of them will pile up in one vehicle just to go to Washington. 
(Beaufort County) 
 
People in Graham County help each other out in times of need.  This applies to transportation.   
I would say that, within the community, if Ms. Johnson needs to go the eye center, then you’d 
have four or five individuals that would stand up and say, I’ll take her…That’s just the way it is. 
(Graham County) 
We heard many instances of people sharing or offering rides to those without vehicles, and the 
resounding echo, especially evident in the above quotation, implies a certain pride in being a part of a 
community that helps each other out.  
 
Some social networks have earned a reputation for their transportation support to the community, like 
this group of women who play bridge together: 
There is a women's club down here in Aurora. And I'll be honest, they're almost all widows… but 
they go there and they play bridge. Every Tuesday. And so when one church says “Hey Ms. so-
and-so doesn't have a way to get up to the Walmart, the Piggly Wiggly isn't carrying some of the 
specialized food she needs.” So those ladies plan it out to where they go pick these people up and 
race is not an issue. I mean, there's a group like this, there’s another one in Belhaven, another 
one down here in the Bath area; they take it on themselves. If they need a few dollars for gas, 
they might ask them, but otherwise there is nothing. No charge. (Beaufort County). 
This social support network falls outside of the family and neighbor support model, yet the informal 
structure means that it is not quite a formalized ride-service. 
Social Support on the Path to Entrepreneurship 
One Chatham County focus group elicited two interesting stories about the potential for expanding and 
formalizing neighborly ride sharing. One resident who currently provides a lot of transportation services 
for parents and extended family and is considering starting a private transport service. The type of trips 
provided are to Chatham, Lee, Orange or Randolph counties, for recreation, school, training programs, 
and shopping.  
 
The other focus group participant owns and operates a small private transportation business. The 
informal transport provider travels far and wide, using two handicapped-accessible vans, traveling to 
Chapel Hill for arthritis care for her mother; Moore for orthopedics and Sanford for dental for her father. 
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She transports others as favors but may turn it into a private transport business. Some users of her 
informal service contribute money, but many cannot. Coordination helps make the trips more efficient.   
 
These stories indicate there is evidence of success and increased interest in independent transportation 
service providers—an opportunity for fostering small independent businesses that would create jobs 
and fill a service gap. 
Self-reliance  
Throughout the state, in rural communities, people are finding ways to overcome challenges, including 
accessing health care.  The code “informal solutions” appeared in our analysis of key informant 
interviews 69 times.  In Wake County, one official simply stated, “We found that people just figure out a 
way to make it work.” This comment highlights a general attitude of perseverance and flexibility. In 
Graham County, one official concisely explained how people who don’t have a car might get around: 
“Your thumb.” His no-nonsense answer highlights a certain capacity and desperation to do whatever 
needs to be done. 
 
In Chatham County, one official noted the way people adapt, and refrain from framing challenges as 
such.  He said, “What I don’t know is whether the people that live in southwest corner would express a 
problem with transportation. Well, we’ve adapted to it, that’s why we live here.“ It is unclear whether 
he means that they do not recognize their disadvantage, or if they do recognize that transportation 
challenges are part of rural living. But the idea of free will and choice is interesting because as people 
get older, their ability to drive diminishes and the isolation in old age may not have been part of the 
calculation.    
 
One final coping mechanism that emerged in the focus group in Warren County was simply missing 
meetings and appointments, which is less a “solution” than a way of getting by.  This is the scenario 
public health officials would like to avoid, given the high costs of emergency care that comes from 
missing preventive care. As evidenced in the literature, and in an interview in Warren County, these 
missed appointments translate to reliance on emergency transportation. In Graham County, one official 
commented on the $800/ride ambulance fee for after-hours emergency transportation, in particular. 
Synthesizing how Transportation Enables Access to Health Care  
The findings from key informant interviews and focus groups in North Carolina corroborate findings in 
the literature. Transportation can be a barrier to seeking health care, and the difficulty is not linearly 
associated with distance, but is complicated by other socio-demographic characteristics, along with the 
availability and type of transportation options provided in the community. The literature explored the 
ways that the transportation environment is supportive and unsupportive of getting to medical care in 
general, while this research focuses on how the transportation environment supports transportation-
disadvantaged residents, more specifically. 
 
Individual-level characteristics, including vehicle ownership, drivers’ license status, and type of health 
condition are associated with difficulty accessing health care. Similarly, high cost of transportation and 
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socioeconomic status, which cross the individual and public policy levels of the SEM, correlate with 
difficulty accessing health care. However, there is not a clear association with community-level 
characteristics, distance to health care and community type (rural or urban). This is partially because 
measurements, like distance to health care, can vary for a single individual depending on the type of 
provider and the reason for the health care visit. The people we spoke to through the NCDOT research 
mentioned vehicle ownership, high costs, distance, and poverty as key challenges in accessing health 
care. They also revealed more detail about why these attributes matter, and interact with each other, 
especially for disabled and elderly people. Finally, the interviews and focus groups provided more in-
depth information about other critical elements, like the significance of logistical challenges in 
scheduling paratransit and in using paratransit.  
 
Our qualitative approach revealed the complexity of transportation as a barrier to seeking health care 
and the need for a coordinated approach to improving access to health care services. The findings are 
consistent with the literature and add depth to some of the mixed results about the importance of 
distance and urban/rural differences in transportation access. 
 
The coping strategies identified in our interviews and focus groups provide a lens to view the 
opportunities for improved paratransit services. The literature identifies social networks as one way of 
getting around for transportation-disadvantaged people, but our findings frame this as a key mode that 
can be a foundation for government-sponsored solutions.  
Recommendations 
While rural communities make do, it is critical that local planners, public health officials, and other 
agencies take note of the ways that people are coping with insufficient provision of services and 
infrastructure. Communities in North Carolina are pitching in to make sure that their neighbors are 
getting to medical appointments. There seems to be a great awareness of the needs of the elderly 
community, and to a lesser degree, other transportation-disadvantaged groups. This is far from 
foolproof, and in fact, does not capture the multitude of missed appointments that the literature on 
health care access finds can be a considerable missed opportunity.   
 
Local and regional government agencies should prioritize this key public health concern. Planners do not 
have singular authority over transportation services, but planning professionals are part of the key 
actors involved at the local government level. Planners can include transportation access to health care 
in the comprehensive planning process, and in specific transportation planning documents. Further, 
strengthened relationships between planners and public health officials can improve coordination 
between government agencies, citizens, and non-profit organizations in strengthening formal and 
informal provision of transportation services. 
Siting medical facilities   
As the APA survey of comprehensive plans found, access to health and human services is not well 
incorporated into comprehensive plans. There may be an opportunity for planners to more strategically 
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align community visions and goals with objectives to increase access to health care facilities for socially 
vulnerable populations.   
   
Local planners can incorporate health care facilities, such as clinics, hospitals, pharmacies, and into 
comprehensive and future land use plans. Distance is not always the primary transportation challenge 
for users; however, adequate facilities that are a shorter distance from users can alleviate paratransit 
challenges, and will likely improve preventive care-seeking behavior.  
 
In rural communities in particular, it may be infeasible for planners to consider siting of new facilities, 
but it is important to understand the impact of facility closings, as in Belhaven, in Beaufort County. The 
Vidant Pungo Hospital in Belhaven, touted by key informants in our interviews in spring of 2013 as a 
community resource, has announced it will shut down in the near future.  It is the only hospital in a 30-
mile radius, and business owners and key informants characterized it as a boon for the town, drawing 
people in and helping to maintain a senior citizen population.  Protests have led to a federal civil rights 
investigation into the closing (Burns, 2014; Namkoong, 2014) because it is such a vital resource for 
Beaufort County, as well as neighboring coastal counties that do not have hosptials.     
 
Furthermore, the siting of facilities may be a regional matter, as many patients are crossing county 
borders to obtain specialty care. Local planners can work with existing regional planning organizations to 
understand the distribution of health care services in their greater community. In this case, the siting 
may be less important than the transportation services to medical care.   
Paratransit that Works 
Local and regional transportation planners and social service agencies know that eligibility requirements 
are the one of the most frustrating aspects of paratransit.  Eligible Medicaid and Medicare recipients 
who depend on paratransit can only use it for medical visits if they want to get reimbursed.  However, 
their dependency on paratransit means they probably do not have a reliable means of transportation to 
amenities, including grocery stores and pharmacies. Stringent requirements that come from federal 
funds inhibit the actual usefulness of paratransit.  
 
Furthermore, many people who need paratransit are not eligible for reimbursement and cannot afford 
the service. Multiple agencies and non-governmental organizations fill in to accommodate additional 
people who need rides to medical services, but these services require applications, advance planning for 
scheduling, and present other challenges. The time-consuming, confusing logistical process for using 
paratransit is perhaps the most complex problem for users.  
 
Local paratransit providers should work with local government agencies to assess, monitor, and evaluate 
the impact in their communities, and then decide how to best intervene. A household survey of 
paratransit users can provide baseline information about the most challenging aspects of using 
paratransit, which may be provide context-specific differences in each community. Then, local agencies 
can prioritize the issues that are most important to their community. The ADA administered a survey to 
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paratransit practitioners, advocates, and riders to evaluate the importance of specific dimensions of 
paratransit, including on-time performance, ride duration, denial rate, trip-by-trip eligibility screening, 
fare, and vehicle condition. This survey could be adapted to evaluate of these factors to riders, as well as 
their satisfaction or dissatisfaction with the paratransit program’s current status (TCRP, 2007). 
Learn from and Strengthen Existing Informal Networks 
Local government can measure the demand for transportation through interviewing key informants and 
holding focus groups, similar to the outreach process in the NCDOT project. By talking to paratransit 
riders and transportation-disadvantaged individuals (elderly, poor, those who do not own cars) and 
finding out how they manage to get around, local agencies can begin to understand the degree to which 
supportive networks are providing rides in their community. It is difficult to fully measure the level of 
unmet need in the community, but this is an appropriate foundation. Then, local government can make 
a case for allocating community resources to support strengthening or expanding social networks that 
provide rides for medical, and other, purposes. 
 
The community capacity for non-governmental ride provision may be present in many communities, but 
not coordinated. Transportation planners can use the information about supportive networks to 
understand how friends, families, and non-profits are moving through the community to provide rides 
for those in need. Planners can also compile and disseminate information about ongoing efforts to bring 
to light redundancies and opportunities for efficiency. Planners can also work to connect informal social 
support and non-profit groups that provide rides with information and technical assistance. 
 
Economic development planners can speak with those budding entrepreneurs who are interested in 
turning their ride-provision model into a business. The solution does not have to come from the 
government, especially if private transport services can be less burdensome logistically, and compete 
with the costs of paratransit.  
Tracking and Coordinating Federal Funding Opportunities 
Another coordinating role could be in understanding the federal funding streams that support 
transportation provision to transportation-disadvantaged populations. According to the GAO (2012), 
there are over 80 programs through 8 federal departments that do not have transportation as their 
primary mission, contributing to transportation services. Local planning agencies should track 
transportation-related resources available to their communities to find new ways to capitalize on 
available resources, and economize when possible. 
 
Additionally, other local government agencies and non-profits are involved with ride provision to help 
those who do not meet certain criteria for inclusion in paratransit programs. Social services agencies, 
senior services, and non-profit community health clinics and volunteer organizations serve specific 
populations that paratransit does not reach. 
 
Beyond the provision of transportation, there is a compelling narrative of social support that illustrates 
how these informal networks perform a dual function. Prior literature also pointed to the way that ride-
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provision can help alleviate social isolation and serve as a platform for instrumental and emotional social 
support when drivers are trained to also serve in a mentor role (Cray, 2000). The volunteer ride-
matching program in Wake County incorporated social support into its ride-delivery program. 
Interestingly, the transportation planner in Wake County mentioned that close relationships between 
clients and drivers can be legally problematic in paratransit programs, so a social support addition may 
be most appropriate for private companies and non-profits.  
Limitations 
Key informants were speaking on behalf of transportation-disadvantaged individuals in their respective 
communities, so the neighborly, casual attitude may have a more positive bias than is truly present. We 
did speak directly to transportation-disadvantaged individuals in the focus groups, though many of the 
focus group participants did have access to vehicles. However, all community members and key 
informants do have experience working with these individuals, so the second-hand accounts should not 
be considered inaccurate, but it is a limitation of the data. 
 
Planners and other professionals cited in this paper are busy and have resource and capacity limitations 
that could inhibit the practicality of these recommendations. For this reason, collaboration and data 
sharing between government agencies and non-profits is key. It is also important to consider long-term 
sustainability of transportation enhancements for socially vulnerable populations, especially as 
government funding streams periodically change. So, strengthening the existing informal networks of 
support is a great way to leverage what is already in place.  
 
There are certainly obstacles to increased collaboration between agencies and community 
organizations. Rural communities often very few county and municipal staff who are equipped to take 
on complex planning issues like this. Personnel may be over-committed and have little time and 
resources to expend on new partnerships. Finally, without a structure of incentives and a culture 
supportive of innovation, it is unlikely that rural counties will be willing to take on this challenge. 
Regional planning organizations may be better prepared to begin formative work on setting goals and 
strategies that local governments can employ to improve access to health care for transportation-
disadvantaged populations.  
Conclusion 
Just as the fields of urban planning and public health emerged concurrently to address the same issues, 
today, there are new problems that require collaboration between planners and public health officials—
and others in the community.   
 
The immediate and long-term consequences of missing medical appointments or skipping preventive 
care have parallel consequences at the community scale. For individuals, delaying care can lead to 
comorbidities and even poorer health status, as well as an increased risk for emergency medical 
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conditions. By not addressing the upstream transportation challenge, communities face increased cost 
due to transportation-disadvantaged populations’ over-reliance on emergency care and continued high 
costs of paratransit that is still an incomplete solution for many. At the same time, communities are 
dealing with increased chronic disease incidence and overall morbidity that increase health care costs.   
 
Government agencies form the backbone of a team of players who should come together to address 
rural mobility for health care access. Transportation planning, transit service provision, and 
comprehensive planning are important. Planners can take on an advocacy role by collaborating with 
public health officials and non-profits to understand where the burden of chronic disease is in the 
community. Using Census data on transportation disadvantage along with data on public health assets 
(hospitals, clinics, physicians per 10,000), can illustrate where the health care need is compared to 
health care availability, and information about non-profit and social support network provision can also 
highlight challenges, including distance and high costs. One step in the path to reducing health 
disparities is ensuring socially vulnerable populations have reliable transportation to get to health care 
appointments.   
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Coding Dictionary 
Official Code 
List 
Definition 
access to 
amenities 
Ability to get to grocery store, routine shopping, banks, conveniences, various services 
(appts with lawyers for example) and amenities. 
access to 
health care 
Ability to get to medical appointments, doctor's visits, routine health check-ups, and 
specialty care in clinics, hospitals, and other health centers.  
access to 
school 
Ability to get to school, all ages. 
access to work Ability to get to  job sites.  Iincludes employment trips and access to major employers. 
barriers Physical barriers (not broad "challenges").  includes geographic divides, difficult roads, 
reliance on ferry. 
BELU Built Environment and Land Use.  Refers to sprawl, density, urban form, mixed use, wide 
lanes or narrow lanes, uses happening in the area 
challenges of 
paratransit 
Paratransit-- for people who cannot use regular-scheduled transit.  Usually not free, 
cannot be more than twice the cost of regular transit.  Can be scheduled/regular service 
or on-demand transit.  Usually for elderly/disabled. "Challenges of paratransit" - 
anything challenging to the user.  Includes fares, costs, limits on eligibility, long travel 
days, trip type siloing, any challenges of using paratransit (ie not being able to use a 
medical trip for additional errands).  Can describe the usefulness 
community 
identity 
the sense of place 
community 
resources 
Community capital, public funding challenges, public funding challenges (like city or 
county funding of public transit) 
connections 
and corridors 
Refers to major thoroughfares that connect communities or households to goods and 
services, major corridors of activity. 
cost of travel Refers to household/individual expenses, not the county's budget.  When payment is a 
burden or obstacle to get to where you are going.  Includes time cost.    
decline Economic decline and population decline. 
demographic 
changes 
Any discussion of changes in the sociodemographic makeup of the community. 
economic 
development 
Includes positive growth or development of the economy.  Moderate growth, any 
positive change, growth or development, efforts to improve the economy, positive 
intent, job creation.  Does not refer to decline. 
governance Who is in charge of making decisions, spec. about allocation of resources?  This code 
refers to the processes, roles, and responsibilities of different agencies, juridsdictions, 
government entities with regards to transportation.  Separate from "politics" code. 
hazards Physical hazards, typically weather-related. 
informal 
solutions 
Any informal or self-organized transportation (carpooling, friends/neighbors, taxis, 
employer-provided, private transportation, private ferries).  Presence or absence of the 
informal solution.  But does not include formal transit or paratransit or walking and 
biking 
isolation Can be physical or social. 
long distance Long distances traveled (includes into and out of county or within county). 
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map Interviewee agrees or disagrees with the TDI map or parts of the map.  Map accuracy 
subcodes-- agree, disagree, mixed feelings. 
marketing 
transit 
efforts to get people to ride transit (includes marketing and stigma against transit that 
marketing tries to combat).  Increasing awareness about transit and paratransit services.  
pedbike  anything related to travel by foot/bike, including conditions and safety, planning, and 
trip purpose 
politics any discusion of tensions between people, newcomers & outsiders, (us vs. them), 
politics, political divide 
road 
conditions 
dirt roads, crumbling infrastructure, improvements needed.  Affect on transportation. 
rural self-
sufficiency 
people may have chosen to live in underserved areas.  Also refers to people making do 
with what they have. 
rural vs urban discussion of maps being skewed toward urban areas 
SV socially vulnerable populations; populations that DOT calls traditionally disadvantaged. 
Does not include populations not traditionally identified as at-risk of disadvantage 
(defined below in SV: non-traditional) 
SV elderly, aging 
SV disabled populations 
SV LEP or non-native English speakers 
SV migrant workers 
SV carless households 
SV minority 
SV: 
nontraditional 
new (previously unidentified) populatons that expereince disadvantage-- includes 
community college, migrant workers, uncounted populations 
transit 
challenges 
Challenges people face when using transit-- user oriented.  NOT referring to the 
provider. 
transit demand user oriented 
transit supply transit supply (includes limited rural services, paratransit capacity)-- can refer to 
paratransit or transit.  Can be used for a LACK of supply or an availability of supply. 
transportation 
planning 
The evaluation, assessment, design and siting of transport facilities 
(generally streets, highways, bike lanes and public transport lines). 
trip chaining The incorporation of multiple stops in one trip, instead of several individual trips. 
wealth gap The difference between rich and poor.  People who are wealthy don’t need and might 
not support public transit-- Somewhat isolated, us vs them, wealthy people might be 
outsiders, newcomers excluding old-timers from using the land, don’t interact with 
locals, often against public spending 
 
